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This study explored the experience of extensive green roofs [EGR] in order to
understand more accurately the factors that contribute to their aesthetic experience.
The research pursued a comprehensive approach to advise designers in the
conception of EGRs and encourage their large-scale implementation to accelerate
transition into a more sustainable and resilient way of living. The results of this study
were provided by the combined analysis of an in-situ experience of 30 EGRs from
Montreal and Quebec, as well as from 30 semi-structured interviews conducted with
participants from Montreal (Canada). The study revealed a positive perception of
EGRs and a greater appreciation than the one given to traditional roofs. Even if the
environmental benefits of a green roof were recognized, participants found them
useless when a physical or visual access to the roof was not granted. Thus, the paper
proposes an intervention on roofs that could go beyond its strict greening. In fact, the
design of EGRs should encourage human experience by physical presence when
possible or at least draw attention to its observation.
sustainable futures, aesthetic experience, empathic design, extensive green roof [EGR]

1

Introduction

Sustainability issues have transformed urban infrastructure projects by introducing new ways of
planning our living environments. In fact, these sustainable projects now increasingly integrate
greening systems able to face climate changes like stormwater retention, heat island and air
pollution reduction, as well as the enhancement of biodiversity. But taking into account only
environmental benefits in designing green infrastructures tends to be seen as a restrictive way of
implanting these new projects. As such, understanding how these kinds of projects can allow the
invention of new experiences integrating human concerns could accelerate transition into a more
This work is licensed under a Creative Commons Attribution-NonCommercial-Share Alike
4.0 International License.
https://creativecommons.org/licenses/by-nc-sa/4.0/

sustainable and resilient way of living. Therefore, extensive green roofs [EGR] could be one of the
most susceptible green infrastructures to be massively installed in the urban density of built
environments (Berardi et al., 2014). Green roofs can be divided between intensive and extensive
green roofs (Table 1). Intensive green roofs (IGR) have a deeper substrate which allows the planting
of a more diverse vegetation. However, it is heavy, it requires more maintenance and it is expensive.
Consequently, despite their environmental benefits, such green roofs are not expected to be
implemented at a great scale. On the contrary, extensive green roofs (EGR) have a substrate of
modest depth, is lighter and less expensive and can easily be implemented on existing buildings of
denser neighbourhoods. However, this shallow substrate limits the variety of vegetation to
herbaceous plants. Moreover, the frequent lack of irrigation systems on roofs and the limitations to
the roofs’ accessibility due to security matters introduce other design challenges. Thus, these kinds
of limitations distinguish green roofs’ landscapes from the green spaces found on land which, in
turn, contravenes with people’s representations of green roofs and the experience expected from
these green infrastructures (Dagenais et al., 2010; Lee et al., 2014). In consequence, people could be
less eager to install green roofs if their everyday experience was not enhanced by these
infrastructures and particularly so, if we consider their extra costs in comparison to intensive green
roofs (IGR) that enable more activities and are less restrictive in their designs as shown in Table 1.
Table 1 Extensive green roof (EGR) vs Intensive green roof (IGR) (Grant et al., 2003)

Figure 1 Pictures of extensive green roofs versus intensive green roofs

The literature on the benefits of green infrastructures, from an ecological or urban planning
perspective, is abundant (Oberndorfer et al., 2007; Vijarayaghavan, 2016). However, a few studies
were dedicated to green roofs and their experiences. Some focused on intensive green roofs (IGR)
(Yuen & Wong, 2005) and others on IGRs as well as EGRs (Fernandez-Cañero et al., 2013; Jungels et
al., 2013; Loder, 2011; 2014). These studies have essentially been looking into identifying
appreciation elements of green roofs that were largely based on preferences such as plant
characteristics and diversity, vegetation types, design and maintenance (Fernandez-Cañero et al.,
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2013; Jungels et al., 2013; Lee et al., 2014). In so doing, studies have shown that preferences are
often limited in application due to contextual variables and if not often contradictory. Consequently,
studies could have benefited from contextual and experiential refinement. Hence, this acquired
knowledge is limited to visual appreciation, is hardly transferable to different contexts and is
overlooking the citizens’ embodied experiences. In fact, when we consider a place-based design
perspective favoring transition, people’s experiences become essential to the orientation of projects
and requires a more empathic attitude towards citizens’ concerns (Manzini, 2015). Moreover,
landscape design is an inherently contextual practice, aiming at creating a new space experience
that could be beneficial to people. As such, it could benefit from a more in-depth understanding of
the experience of green infrastructures and people’s perception of it. Futhermore, if we consider
that social acceptance of green and grey infrastructures is as much related to their aesthetic
experience as to their environmental values, it could be important to consider both in design
projects to fully convince citizens (Gagnon, 2006; 2012).
Therefore, based on these assessments, this paper proposes an intensive study on ERGs aesthetic
experience in order to guide designers with the implantation of these projects in urban
environments. In this perspective, the concept of the aesthetic experience in the scope of the
everydaylife and environmental aesthetics is a prolific concept to address the sensitive and
qualitative relationships between people and urban landscapes as well as on how design can
transform these environments (Saito, 2010; Berleant, 1997; Gagnon, 2006; 2012). The aesthetic
experience concerns human perception, attention and sensation to the environment; it is modulated
through the body and mind, space and time in a dynamic that challenges human life in all its
complexity (Berleant, 1997 ; Carlson & Berleant, 1998). In this sense, aesthetic experience is not only
concerned with visual perception, but also with multi-sensorial experiences that are always defined
contextually within a space, in relation with the physical conditions of the surroundings as well as
with values and personal knowledge such as environmental benefits from green infrastrutures. Saito
(2001) adds that aesthetic experiences in everyday environments demand an acknowledgement of
the interpenetration of different life elements when people relate to their surroundings. In order to
succeed, an understanding of the physical conditions of the experience (i.e. visual, formal and design
elements) and its perception (i.e. representations, values, attitudes and meaning) is needed.
In this sense, the comprehension of such experiences for designers could be seen as an opportunity
to better orient the design project and could also be understood as a reframing exercise of existing
practices. By doing this, designers could include both the point of view of ordinary citizens and expert
analyses by combining the examination of visual, formal and design elements to environmental and
specific place-based values, representations, meanings and in doing so, aesthetics experience. Thus,
designers of EGRs could be more aware of experiential and physical contexts and the results of this
kind of research could give them insights into a more meaning and resilient way of living rather than
a prescriptive list of criterions for the design project. Therefore, introducing a more sensitive
interpretation of realities could be translated, transformed and enhanced in design projects while
being oriented for people and potentially appropriated by people themselves. The paper is, thus,
based on a comprehensive approach towards a place-based knowledge achieved by a qualitative
study of the people’s perceived and lived experiences of green roofs.

2

Present study

The aim of this research was to understand the aesthetic experience of EGRs in order to offer
guidance to designers. To achieve this goal, we used a mixed qualitative approach to develop an indepth interpretation of the experience by combining complementary methods (Denzin & Lincoln,
2008). First, an expert experiential analysis of 30 EGRs from the Montreal and Quebec regions was
conducted by the team of researchers themselves. These expert observations first allowed the
analysis of the EGRs’ designs and elements characterizing the experience induced by these types of
environments based on previous studies and landscape preferences (Dagenais et al., 2010) (Table 2).
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It enabled the establishment of an experience and design typology of EGR which identified different
design types of green roofs: contemporary, traditional, garden-like, functional and wasteland-like
(Table 3). This typology was used to choose different types of green roofs for the semi-directed
interviews to encompass the range of possible green roof designs and the in-situ photographs taken
during this first phase benefited the elaboration of the qualitative inquiry. Afterwards, from the
selection of the 30 EGRs visited for the expert analysis, 5 EGRs were chosen and were presented in a
sequence of pictures to recall as much as possible the in-situ experience during the interviews 1.
Table 2 In-situ expert analysis grid for EGRs

Then, a survey of 30 semi-structured interviews2 with participants from the greater Montreal region
were performed. The 30 participants (16 women and 14 men between the ages of 20 and 60 years
old) had a college or university degree and most of them (22 participants) were familiar with green
roofs. These research methods were selected to get a better understanding in order to build a finer
comprehension of what could influence the experience of EGRs. In that respect, the expert analysis
was also aimed at complementing the semi-structured interviews since, for pragmatic and logistic
reasons (costs, time, travel), the second phase of semi-structured interviews could not be conducted
in-situ. The ultimate goal was to help the widespread implementation of EGRs in urban
environments by improving their aesthetic experience and hence, social acceptance. Therefore, it
was important to capture this aesthetic experience through all the elements that could contribute to
their appreciation: representations and meanings of EGRs as well as perceived naturalness (greening
as a way to obtain a sense of naturalness), physical and visual access (viewpoints on and/or from an
The selection of the 5 EGRs was made to show design diversity through variable heights, diverse types of vegetation
(ornamental, spontaneous, edible, etc.), levels of vegetation coverage, topography, design or intention of design visibility,
access and maintenance. Between 10 and 16 photos of each of the 5 EGRs were presented to the participants as well as 2
summary slides for each EGR in order to have an overview of all the pictures for a particular EGR. Moreover, the
participants were allowed to ask the interviewer to go back to a picture at any time during the interview.
2 The researchers made sure that the qualitative research standards were respected (attention to the interview guide,
diligence to the interview logbook, completed recordings and transcripts as well as impartiality throughout the process)
(Bryman, 2012; Miles & Huberman, 1994). The transcripts were broken down into meaningful units and then encoded
through a thematic analysis procedure (Bryman, 2012; Miles & Huberman, 1994; Schroeder, 2007) with the QDA Minor
v.3.2 software (Provalis Research, 2004-2009).
1
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EGR), in-situ experiences, composition elements and landscape, vegetative cover, appearance and
maintenance as well as the effect of seasons and finally, attitudes toward naturalness and
environmental attitudes (Dagenais et al., 2010). In all, it was a holistic approach seeking to specify
the meaning of EGRs for people through their expectations and aspirations within that aesthetic
experience.
Table 3 EGR typologies

The interviews were conducted with a guide submitted to two rounds of pre-tests and adjustments
and, then, divided into two sections: without pictures and with pictures. The interviews always
began without pictures to allow the participants’ preconceptions of EGRs to transpire. When this
subsection was completed, the subsections with photos permitted interviewers to stimulate the
discussion with the participants as well as to allow them to further specify their thoughts in
correlation with material realities (Vouligny et al., 2009; Sharp et al., 2012). The topics covered in
each section were a consequence of the literature review and are presented in an abridged form in
Table 4.
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Table 4 Qualitative semi-structured interview guide
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Figure 2 Example of St-Mary’s Hospital (Montreal) green roof shown through a series of pictures (from left to right) during
the interviews (views on the ground floor perceptible by furtive views at the entrance and views from the windows of the
hospital on an upper floor as well as a general view, but otherwise inaccessible since taken from the rooftop of the hospital,
shown in the first picture.
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3
3.1

Results
Visual and experiential in-situ expert analysis

The visual and experiential expert analysis showed that EGRs could be experienced from indoors
and/or outdoors and offered different viewpoints on the surroundings and cityscape. In all, three
types of visual access were noted: the furtive view, the fragmented view and the full view. In fact,
the experience of the EGRs were conditioned by their viewpoints, especially when a physical and/or
a visual access was offered, making the benefits they provide tangible and greater than their already
granted ecological advantages. Hence, these viewpoints influenced the way the design of EGRs were
experienced for the experts. Moreover, the location of EGRs varied from ground level to upper
floors; it was not exclusive to top floors; they can also be implanted on facades, interior courtyards
or on top floor roofs. The EGRs on ground levels were somewhat difficult to identify because they
usually cover basement space and are therefore, often mistaken with traditional landscapes. The
visual access to the different EGRs varied with the viewpoints offered by the building (i.e. frontal or
lateral views and eye-bird or low angle views). In some cases, the visual experience of the EGR could
be described as a “sneak peak”. Indeed, the view on the EGR was then barely noticeable from areas
of activities such as corridors where windows could remain unnoticed in daily occupations. Under
these circumstances, one must be aware of the existence of an EGR to get that “sneak peak”. Most
often, the visual access to an EGR from inside and outside of a building was fragmented since it was
quite uncommon to get an overall view of this type of installation. However, a physical access to an
EGR could provide that full view. Moreover, when the observer was on the same level as the EGR, it
was the vegetation composition and its different heights that attracted the eye. The EGRs could also
be viewed from a low angle, indoors and/or outdoors of the building, often from a fragmented or
furtive viewpoint. In many cases, it was still the vegetation’s presence that drew attention to the
EGR because it exceeded the roofing.

Figure 3 Mosaic of the 30 EGRs studied
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3.1.1 In-situ expert experiential characterization
Although EGRs do not usually allow regular visits, a limited access to people is permitted for
maintenance purposes. The degree of physical accessibility of an EGR varies according to the
structural capacity of a building and by the integration of secured areas. Among the visited roofs,
some did offer a physical access for a terrace-entertainment space, horticultural experimentations
or of course, maintenance purposes. The visits on the EGR would then fluctuate from very
infrequent, occasional to relatively common.
When access was granted, the experience of EGRs located on the top floors of a building was much
like climbing a mountain. In most cases, the efforts made to get to the roof by going through
different constructed elements and architectural equipment (emergency stairways, engine rooms,
etc.) contrasted with the urban fray feeling when reaching the roof, such as the acquired sensation
when reaching a mountain’s peak where views on the nearby landscapes are exceptional, especially
after a hike in the forest. For instance, the experience of discovering tree canopies was quite
fascinating, like finding an urban forest. Furthermore, when the view on the city was particularly
open, many landscape structures and geographic elements were unveiled with sharpness. In the
cases of EGRs on lower levels, the considerations were awarded to the type of visual access, the
attention granted to those viewpoints and the visual trajectory to the EGRs. Hence, the experience
of these EGRs were often accidental and the use of vegetation and/or constructed elements are
opportunities to catch the eye when the roof is not easily seen. In fact, the in-situ analysis has
especially revealed the importance of the surroundings of the roof in its appreciation and has also
shown how design can induce or compel its experience.

3.2

The relation to context

The potential viewpoints on green roofs and/or the experience they provide to people seemed to be
considered by very few designers, if only to catch the eye of someone walking by a window with a
view on a green roof or to maximize the viewpoints on the city when the rooftop is physically
accessible. The link between design and landscape elements of the immediate environment were
not really embedded in the design of most green roofs.

3.3 Qualitative interview analysis
3.3.1 Representations and meanings of EGRs
Generally, EGRs are associated with a place when described as a rooftop terrace, a garden, a
lounging space or a compensatory additional space (i.e. the missing backyard). Among the
participants, the idea of a rooftop garden is the least recurrent, even though some participants
considered urban agriculture for EGRs. In a more functional perspective, EGRs were described as
green grass carpets, like a lawn on the roof. Some participants described EGRs as the Gardens of
Babylon while others would use more anthropomorphic interpretation and referred to it as the hair
of a house. When asked about the ideal EGR, low maintenance was an important element for
participants limiting the desire for a vegetable garden that would require more attention from them.
In this perspective, the idea of maintaining an EGR implies a physical access to it. More so, an EGR
evokes the idea of a meeting space often linked, but not exclusively, to activities such as gardening
or urban agriculture. In other words, an EGR could be a privileged space to see without being seen, a
contemplative or a voyeurism space better than a garden because of its view, a resting and/or
relaxing space with furniture (i.e. hammock, BBQ, etc.) and a dining space.
An EGR was also considered by participants as a green space to see and contemplate, some of them
even talked about a large-scale bird-eyed view of EGRs. In fact, the idea of the pictorial aspect and
beauty that would be provoked by the green covering of industrial roofs, even during winter, was
important when referring to the views offered from the sky (i.e. airplane) or from an especially high
building. The EGR could then contribute to the lack of greenery in an urban context. Furthermore, an
EGR was also linked to the biodiversity and energy efficiency of a building. However, some
414

participants showed some concern for the degree of feasibility and costs associated with that kind of
installations in residential contexts.
An ideal EGR should also offer a variety of vegetation and colors as well as the possibility of making an
edible plant garden. The idea of considering winter in choosing plants was also mentioned by some
participants. For most, an ideal EGR should be accessible and should be designed to maximize its solely
ecological functionality. In other words, «if we’re going to do it, might as well do it right the first time»
and conciliate the extra costs of an EGR when compared to a traditional roof by improving the quality
of the space and of the living environment while favoring multiple uses and human activities. In fact,
some participants were surprised by the design possibilities of an EGR and mentioned that in the end,
an EGR is more than a green infrastructure and therefore, more than ecological.

3.3.2 Composition elements and design appreciation
First, the variety and richness of the collected comments allowed us to look beyond strict elements
of design preferences. However, some design elements for EGRs were recurrent in the participants’
comments. For example, the desire for low maintenance, maximum vegetation covering on the
roof’s surface and dominance of green vegetation favored a positive appreciation. While, in some
cases, participants got the impression that some of the EGRs were low maintenance, for others it
was the opposite. In such situations, it is interesting to highlight the link between the idea of low
maintenance and the perception of beauty. On the one hand, one of the participants when talking
about fallow or experimental EGRs said: «It’s beautiful, it’s really beautiful, I find it wild and easy to
maintain». On the other hand, other participants insisted more on the carelessness or «in-progress»
nature of that type of EGR to express their lack of appreciation of it. In fact, the use of «as long as»
notion shows that the maintenance factor is important: «As long as we’re doing a garden, might as
well maintain it a bit». Furthermore, for a particular EGR (Figure 4), some participants noticed that
the vegetation grew randomly and gave the impression of «spilling over» the plantation boxes and
of being stuck within them. While others particularly appreciated the «overflowing effect» of the
boxes because of its bushiness and the «harmonious chaos» feeling it transpired.

Figure 4 Faculté de l’aménagement de l’Université de Montréal EGR

To conclude the interviews, the participants were invited to comment on a selection of international
EGRs and the experimental nature of another roof (Figure 5) was also mentioned because it seemed
more surprising than appealing for some participants: «It’s more than an experiment», «it’s an
exercise».
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Figure 5 Multnomah County Building EGR

The ambivalence between ecological and aesthetic functions is shown through the appreciation (or
not) of «sloppiness» expressed towards that type of EGR:
«They minimized the impact of the building on the urban fabric, that much is clear. It
looks like a careless fallow without maintenance. So, all in all, I don’t know what’s
better? »
In another case, some participants were confused by the fact that only a part of the roof was
covered by greenery and the rest filled with small white stones (Figure 6). In doing so, the
environmental contribution of the EGR was questioned by participants who got the impression that
the situation was not optimal because of a lack of design efforts and these aesthetic reasons won
over ecological ones:
«They didn’t make any efforts. They only put grass to get a green building
accreditation.»
Furthermore, a homogenous plantation seems to be important for a functional type of EGRs, and
even more so if the maintenance of the roof is inadequate or if the vegetation covering is deficient,
dry and poorly irrigated. Flowers and color variety are appreciated as well as higher vegetation.
Specifically, clover is sometimes considered unattractive and sometimes attractive for its local
nature, its resistance and appeal for bees. In short, the functional type of EGR can be compared to a
lawn, a field and even tundra when referring to the use of succulents, Sedums and Phedimus, for
their aridity and textural qualities as well as its link to the boreal forest. The idea of spontaneous
vegetation is also mentioned, but more in regards to moss that would accidently grow on the roof.
Finally, the adequacy between aesthetic, function and ecology seems to be important. Thus, the
appreciation for vegetation seems to be articulated around a desire for a controlled carelessness
which could be understood as an ambivalent appreciation for urban nature situated between the
wild and the organized (Loder, 2011). In fact, the rather positive appreciation of a specific roof
demonstrated it quite well, in particular with the limiting quality of the boxes that restrains or
supports the vegetation’s spontaneity (Figure 7).
«[...] it doesn’t evoke the same thing, even though it is more of a wasteland, it is more
dense and very lush but there is something more appealing about it, I would say it seems
organized in some way. Let’s just say that it feels less abandoned and I think there are
defined areas.»
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Figure 6 École Polytechnique de Montréal EGR

Figure 7 Faculté de l’aménagement de l’Université de Montréal EGR
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Two notions, “better than” and “as long as”, emerged in an important way during the analysis of the
semi-directed interviews. Therefore, the idea that a roof with vegetation covering is better than a
traditional roof can be summarized by the expression: «it’s better than». For instance, a participant
said: «Well, it’s greenery. It’s always better than a roof». In that perspective, it seems that the
maximum vegetation covering of the roof and the less paved space the better.
In another sense, the lawn or parterre type of EGR with access derogates from the a priori we
usually have of an EGR because of its accessibility, its promenade or its situation at different heights.
Hence, some participants were surprised by some of the EGRs, for instance one roof that was almost
on ground level (Figure 8):

Figure 8 St-Mary’s Hospital EGR

«For me, this is landscaping which happens to be on a rooftop.»
«I only saw that from above. I didn’t think it could be on a first, second or third floor.»
However, this leaves the impression of never being on a roof. Some of these types of roofs are
covering underground parking and they are considered an improvement to landscape. In some
cases, it seemed to be a necessary layout, «a must». In other words, as long as a new construction is
being erected it might be important to incorporate a green infrastructure. Furthermore, the access
to an EGR would constitute a property investment because it allows the maximization of living
spaces. In the cases of inaccessible EGRs, the lack of physical access is deplored by most participants
because the space and the cityscape are unavailable to residents.
In summary, the study revealed several aspects closely linked to the notion of physical and visual
accessibility of EGRs: access (difficulties and control of that access), security (risks of people,
furniture or objects falling from the roof and/or the obstruction of the view from safety facilities),
beneficial work conditions, views (on and from the roof, contemplative views, far away and
vastness views, open sky view, seeing without being seen, cityscape), nature accessibility (urban
nature access), activities (sitting, eating, resting, relaxing, resourcing), investment and justification
of extra expenses, design opportunities (terrace, backyard, green space, greenery, compensatory
space). In that perspective, an EGR particularly refers to a place to be and/or a at least a space to
see and contemplate. (Figure 9)
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Figure 9 Interpretation of the aesthetic experience of EGRs

4
4.1

Discussion
A place to be or at least, a green space to see

In this study, the interpretation of the appreciation of EGRs has shown the relative importance of
the ecological value when compared to the use that can be enabled by it. In fact, the multipurpose
value of the EGR was the most recurrent data issued from the interviews. In this perspective, an EGR
is then perceived as, not only ecologically beneficial but also as a space to contemplate. In addition,
a strong desire to be there, to visit and experience the EGR has emerged from the inquiry. Mell
(2013) and Madureira & Anderson (2013) pointed out the importance of the multipurpose quality of
green infrastructures because it is then founded on the spatial integration of environmental, social
and economic dimensions. Mell (2013) further added that:
«[g]reen infrastructures are the resilient landscapes that support ecological, economic,
and human interests by maintaining the integrity of, and promoting landscape
connectivity, whilst enhancing the quality of life, place and the environment across
different landscape boundaries. » (Mell, 2013; p.153)
Furthermore, the ‘’as long as’’ notion often mentioned in the interviews tends to infer that an EGR is
not strictly perceived as functional on an ecological level, but implies more opportunity of uses. In
other words, an EGR should, firstly, meet its ecological performance, but it is not sufficient. In this
end, an EGR should be a greener version of a traditional roof with considering enhancement of its
aesthetic experience with a design proposition that gives visual access on it and ideally a physical
one too. Even though an EGR is always perceived as ‘’better than’’ a traditional roof, it seemed
important to grant an access to it in its design in order to enjoy its benefits and to justify its costs. In
fact, the participants in Loder (2014)’s survey also insisted on the importance of making green roofs
accessible.
In other words, for our participants and our expert analysis, EGRs should be a place to be or at least
as a space to contemplate because of their affordances or the possibilities of new experiences that
they would offer if they were accessible. In this sense, perceptions of EGRs could relate to the notion
of place when associated with uses : « places generally refer to a specific location, often a person’s
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dwelling place, with an emphasis upon its uniqueness and associated meanings » (Devine-Wright &
Howes, 2010 ; 268). Or more specifically as a kind of affordance that contribute to their meaning.
« Affordances theory acknowledges the role and contribution of a place in this peopleplace transaction […] Furthermore, affordances exist in multiple dimensions including
physical and social dimensions provided by people present in the place. Affordances are
“simultaneously determined by attributes of the environmental feature in question and
attributes of a particular individual” and functional possibilities of a place can only be
defined by the individual who would engage in the functionalities Thus affordances should
be understood as relationally specified functionalities » (Lim & Barton, 2010 ; p.330).
The concept of affordance allows better comprehension of the appreciation of green roofs as
expressed by our participants and the importance of allowing green roofs to be accessible was also
noted in other studies (Loder, 2014). Furthermore, diverse activities on EGRs could be enhanced when
associated with a working environment, a space for resting, resourcing, eating, meeting and gardening.
In the case of the garden terrace type of EGR, the impression is like being in a backyard, a garden or a
terrace. Thus, these accessible spaces bring benefits not only for working conditions, but also add
value for residential buildings by allowing activities and fostering neighborly relations. Garden terrace
type green roofs like the one included in our study can also increase the ecological benefit of the green
roof in terms of reducing heat island effects, reducing air conditioning needs and improving
biodiversity. In fact, contrary to strictly functional roofs, they include a more diverse plant palette,
attracts pollinators through flowering species, foster inverterbrate life and cools the substrate through
irrigation (Coutts et al., 2013; MacIvor & Ksiazek, 2015; Ouldboukhitine et al., 2014).
As an affordance, the meaning of the view offered from EGRs for people is a highly valued
contemplative activity because it offers a different experience of the city from a higher perspective
compared to the usual ground level experience. Landscape studies have shown, as well, that the
possibility of distant views also contribute to the aesthetic experience of landscape (Dagenais et al.,
2010). For instance, the experience of EGRs on higher levels allows the discovery of the cityscape
where the ability to see far ahead is granted and creates a vastness that contrasts with the framing
effect of the dense built environment on ground level. This experience also offers to see the sky and
therefore, the EGR becomes an isolated space above city activities, a contemplative enclave
perceived as very beneficial for tranquility and quietness. Furthermore, the fact that people can see
without being seen puts them in a privileged position of standing above the scrum, a valued
landscape attribute (Appelton, 1996). In a similar manner, visual access to an EGR was widely
appreciated. In fact, the presence of visual access to an EGR could make the nearby environment
more enjoyable, inspiring and beneficial for work and residential spaces (Lee et al., 2015). Thus, the
consideration of the vegetation heights should be an important design criterion to draw attention to
the roof from a nearby window.
Nonetheless, an EGR is rarely physically accessible and building codes and standards increasingly limit
the access to maintenance even though the participants expected a physical access or at least a
visual access to this type of infrastructure. Otherwise, the greening of the roof is perceived as less
useful and could easily be replaced by a white membrane roof and be as acceptable from an
ecological perspective. The implantation of EGRs on existing buildings by designers should therefore
lean to visually signal the presence of the infrastructure to its residents and neighbors. In short, a
particular attention should be addressed to the visual and physical accessibility in the design of EGRs.

4.2

The design of green roofs

Generally, the design of green roofs seemed to lean on traditional landscape design strategies
declined in variations of parterres, gardens and low groundcovers. The design of very few green
roofs have shown the intrinsic qualities of their space, particularly when considering the experience
that the roof offers. This kind of experience implies the consideration of possibilities and constraints
that come from a view on or from a roof that is relatively different from other categories of
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traditional landscape as well as the physical and visual access to the roof and the path to reach it.
This type of space also implies that technical roof elements (ventilation system, chimney, etc.)
should be taken into consideration and should be integrated in the design of the roof.
To sum up, the visual aspects of some elements should still be considered in the design of green
roofs and be more or less refined from traditional landscaping. For example, the uses and
experiences of a green roof (access, activities, etc.) as well as viewpoint contexts (viewpoints of the
observer, viewing distance, viewing potential) and visits should be considered in this type of design
projects. On an experiential point of view, it is a question of designing a discovery path to the roof,
of articulating the design of the roof and particularly, by linking the vegetation to the context
elements (constructed elements of the roof, building or landscape as well as to all types of possible
experiences). Furthermore, we noted that, in most cases, the design of green roofs were produced
on a view plan that limited the experience of the roof to a lawn or a parterre that could mainly be
contemplated from a distance if visually accessible. In other words, this kind of design project would
benefit from a place-based knowledge in order to create a space worth visiting or at least
contemplating. In this perspective, Hausmann et al. (2016 ; p.1) have recently argued that the sense
of place is an ecosystem’s service that offers potential “benefits for human well-being and
biodiversity conservation”. Another example could be by intervening beyond the surface of the roof,
when delimited by blind walls, by integrating some eye-catching elements like a borrowed landscape
or maximizing its appeal at night with lights and in between seasons when vegetation is not at its
best. One could also choose not to distract the viewer from an amazing viewpoint of the city by
supporting it with the roof’s design. A dialogue between urban landscape components could also be
considered in green roofs conception. Moreover, the path to access the roof could also be designed
to lead the eye on the roof and guide the users in their discoveries. Finally, the distinction between a
physically accessible green roof and an inaccessible one should be determined in order to attract
more attention on roof viewpoints in the latter.
In this perspective, the paper proposes a design intervention on roofs that could go beyond its strict
greening. The design of EGRs should encourage its aesthetic experience and affordances with
physical accessibility when possible or at least draw attention to its observation and contemplation
by favoring a place-based knowledge to enhance the particular urban experience contexts of these
types of green spaces. Otherwise, the needed costs and efforts to implement an EGR could be
considered less relevant despite its environmental benefits. The study showed that views from a
roof offer a singular experience of the city that is quite different from the everyday experience
available at ground level. The rooftop view allows the discovery of the cityscape, the open sky and of
landscape viewpoints. The vastness feeling offered by the roof’s views contrasts with the ‘’box
effect’’ of the built environment on the ground. The roof then becomes a place which is withdrawn
from human activities, a space reserved to the beneficial effects of contemplation offering
tranquility and calmness. Furthermore, the observer standing on a roof is in a privileged space
because he can see without being seen, like being above the fray. However, only a few designers
seized the opportunity offered by the rooftop if only to draw attention to the EGR from a window or
in taking full advantage of the cityscape when the roof is physically accessible.

4.3

Beyond ecological concerns: Creating small multifunctional green spaces on
urban and domestic levels

Finally, the EGR must, first of all, carry out its environmental functions to be appreciated. As an
affordance, the participants expected to have, at the very least, a visual access to an EGR and ideally,
physical access as well. In the case of a viewable EGR, participants mentioned that it should be
pleasant to look at. In the case of a physically accessible EGR, the roof then could be the missing
backyard or a socialization space for the neighborhood. The perception of EGRs is thus associated to
urban spaces offering many advantages and activities going well beyond the expected
environmental benefits.
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4.4

Limits of the study

The analysis of each part of this study (i.e. expert analysis and qualitative semi-structured
interviews) showed that they were complementary rather than equivalent. Furthermore, the
analysis showed that the in-situ experience of a green roof is rather different from the one
transmitted by photographs (Scott & Canter, 1997). In that respect, the qualitative study strategy
adopted by the researchers was not entirely satisfying even though the researchers attempted to
accurately represent the in-situ experience conditions with photo sequences during the interviews.
Nevertheless, the methodological strategy of combining two different kinds of methods in data
collection was relevant in order to apprehend complex and profound experiences, for one
complements the other.

5

Conclusion

In a way, understanding the experience of a green infrastructure from the point of view of ordinary
people was the objective of this research. Moreover, it was conducted to identify how designers
could improve their practices by introducing the meanings of a new space that was not traditionally
«designed» as it was for the traditional roof. As Manzini points out, transition designers should be
more aware of how people will manage the change for a more sustainable way of living and that
should inform their actions to facilitate it (Manzini, 2015). Furthermore, the research demonstrates
that the solely environmental benefits of an infrastructure is not enough to manage change in
behaviour or desirability. Thus, the infrastrucure should improve the overall human experience to
allow justification for its care as well as to the time and money invested in it. As demonstrated by
our other research on infrastructures, people tend to appreciate projects that take into account
their experience of surroundings in order to transform them into more significant ones (Gagnon,
2006; 2012; Gagnon & Côté, 2016; Dagenais et al., 2012). In this perspective, designers should play a
stronger role in transforming green infrastructures to create real places that match people’s way of
living and the meanings they give to these new spaces (for example, as an effort to affordances) and
in doing so, enhance human experiences. In our point of view, transition design should greatly
benefit from this kind of qualitative research which address the aesthetic of everyday life, in this
case, towards green infrastructures or, more largely, towards design for sustainability.
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